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4] Lo g-BC J RT;i/=TUXAK:3lr5<«^?P«flts|Stt#S: 

ftoZ.il 

[11*^15] mfr&fr&^&ig.^Zfto r £ 
X&oX, 

mie^ & tc «k u & ffi s m&ft®xM & m 7L , 

•r & 2 © ^ § m & m v ^ x ^ u x _tt zwiEm & * k -r * ^ t 

3^£i&&c/SCX, A;fr£*i7^-#©T&i^ h^&«»Jttt6ii: 
X^L£££, A^tife^-^cDT&i ify h B#£T<£ktfy h B£X£ 

^m&Mv^X*3KLX±IB»iE3S«:»ffl'r*ii: 

[IM2 0] ±IH»^j£«lXSXtt, ±fBTO©^J^?:^1-^iS:$:2 m - 
1 X^UXiSaSiE^SrUffi-rSii: 

[I#S2l] ±ffi»^3e<KXSXtt, ±IBIWf!t©M££3g-f4»S:- 2" k 
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[»*«2 9] Log-BCJ Rr;i/=rUXAJC|£t5<«^*||fl|^8«-^S: 

[0 0 0 1] 
[0 0 0 2] 

[*«©&ffi] 

Tli, TBahl, Cocke, Jelinek and Raviv, "Optimal decoding of linear cod 
es for minimizing symbol error rate" , IEEE Trans. Inf. Theory, vol. IT- 
20, pp. 284-287, Mar. 1974j JCffi«3*lT B C J R 7;b:JU jfl 
TV^o C J RT;i/=TU XAlCfcV^te, LT#5/>sK^/S:ffi 

*-tSO-ettJ&<, #S/ ( 
soft-output) fcnftffiS. J£AT, iOBC JRT^d'JXACrtglCo^Tili 
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[0 0 0 3] 

£1*, ^f^tig«2 0 1 h L/^X^C^^fMiffl^f - h 

(jg#ttJB) &m (0, 1, - • •, M-l) Tf^U l|Itffl^f-h&S t 
1 #>f MCkhfy h<Z>^Stf AAStiSfcCDfc't.Sfc, 
^it iCfcttSA^S: i t = (i tl , i t2 , • • •, i tk ) T?*U A#^£ 
I 1 T = (i r i 2 . • • *, i T ) T^i" 0 ^CD££, Xf-hm' ^e>Xr- 
hm^OgB^tf&St&^lCtt, -e<3Dai#K:^/S*rSfil#brv h S: i (m* , m) 
= (ij (m' , m) , i 2 (m' , m) , ■ • - , i k (m' , m) ) T*^^* n 

{C£tf£ffi;/j$:x t = (x tl , x t2 , • • x tn ) T?*U ffi**3KS:X 1 T = ■ 
(xj, x 2 , • • •, x T ) t'^fo J*^-hm' ^^Xr-hmA 

©3S#*«**IB^JCtt, -e©3g#lc^|S^--S«F-&fcry b&x (m* , m) = (x 
1 (m* , m) , x 2 (m' , m) , • • • , x n (m' , m) ) t'St. 
[0 0 0 4] 

T £ffi;fcLTS T =0T?*!FT , r<5 : fe<Z>fc , *-<5. IITf, ^fr:*^- h H©jB#flMisP 
t (m | m* ) CD fCi'J^ltS. 

[0 0 0 5] 



[0 0 0 6] 

fcfc, ±5£ (1) JCfeWS*5atC^^-P r {A I B} tt, B*«4Cfe*ff©T 
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2) iZm-fZolZ, AiJiT'Xf-hm' £ h m/\£^-T £ £. £fC, 

tit X*<DA±I i t # i •C&SfltapP r { i t = i } V ^ <Z) T* & 3 o 
[0 0 0 7] 
C«2] 

p(m|m') = Pr{/=i} (2) 

[0 0 0 8] 

«IW©***BISB«3lM»2 0 2 X^&AAfcU Y 1 T $:mi;-r^ 0 rciT* 

i-t§|11^5:y t = ( y tr y t2' ' * y tn^ Y 1 T= (y l' y 2' ' 

• y T ) t'^to 3W©&£MiE'BtMMi&2 0 2cD^#^pH:, £T©t ( 
l^t^T) ico^t, (3) ic^^-j^ic, #S/>jK;i/©ae£fll3SP r { 

yj I xj} &«v%TS«ii-«ri:3S«-eff«„ 

[0 0 0 9] 



[0 0 10] 

#c*£ (4) ©J:e>ic;i tj £5£^-r£„ r©7£iS (4) tc^-f ;i tj kL 

[0011] 



[«3] 



(3) 
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C«4] 



Pr { i t r 1 \ Y l} 

Pr{f (/ -0|yf} 



(4) 



[0012] 

BCJRT^^'JXAlCfc^ttt, #C5£ (5) Jbm&&, (7) iZ^-?£o&m 
ma v $ t %.Z$r t Zfem-tZ> 0 Pr { A ; B } A £ B £: # £ % 

[0013] 

[a 5] 



a 



: t (m) = Pr{5, = m; 



(5) 



[0 0 14] 



[«6] 



(6) 



[0 0 15] 
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H&7] 



tlm\ m) = PrjS t = m;y t \ 5 _ = mj (y) 



[0 0 16] 

t _!tt, ff-SHfcli^x^- h S 0 = O^^^Mffi^t^lc^^rjjiiicmmbfe^M 

h s T = o^e>M«&t)^jc«r^j©5a?iKicjitmLfc^ait »c as 

[0 0 17] 
[0 0 18] 

casts] 

[0019] 

£^5T% t = i, 2, • • TfcovAT, (9) tfs&\Lirz> 0 
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[0 0 2 0] 
[»9] 



M -1 



Tztz b . a Q (0) = 1, a () (m) = 0 [m * 0) 



(9) 



[0 0 2 1] 

mniZ, t = l, 2, • • T {Co VAT, (10) tf&±L?2> 0 

[0 0 2 2] 

[iio] 



Af -1 



fcfc'U P r (0)=l, 0 r (m) = 0(ro*0) 



(10) 



[0 0 2 3] 
£<blC, r t iCoVAT, (11) 
[0 0 2 4] 
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mi 1] 




i')Pr{y t \x(m',m)} 
= P r {/ = i [m', m)} • P r [y t \ x (m', m)} 



(11) 



[0 0 2 5] 

bf^ot, ^-^fi2 0 3 &, BC J R7;i/^'JXA?:jiMbTMMf 
[0 0 2 6] 

*-T> Sfifi2 0 3H HEHC^-f J:e>lC. ^r^^S2 0 licfev^t, y 
t&SfrTS&JC _L5£ (9) &tJP±S: (11) &JSV%T, 5S^a t (m) &t>* 7 

t (m* , m) znm-tz. 

[0 0 2 7] 

iffiV*T, t§ii2 0 3lt 2 0 2 &C£^T, Y^tf^T &3 

fel/fc«lC, ±5£ (10) £JSVnT, -£X<DmMt K&»2>&7>t l - hmlCoV> 
T, fiPM t (m) fcUffi-TSo 
[0 0 2 8] 

f Lt, HM^*2 0 3 W:, J*^y7S 2 0 3 ICfc^T, Xf7^S20ia 
tf^y^S 2 0 2lC;^T»fflLfel»3pa t , £ t &tf r t £±5£ (8) &CfSA 

[0 0 2 9] 



£BSE# 2001-3040020 



#2000—172681 
8H^KB2 0 3 H:, Zl (D J: 3 3t®*&31&i&<5 r £ oT, BCJRT;i/ 
[0 0 3 0] 

#&o£„ ^ZT% IItl:i«tS#S^L/t, TRobertson, Villebrun and 
Hoeher, "A comparison of optimal and sub-optimal MAP decoding algorith 
ms operating in the domain" , IEEE Int. Conf. on Communications, pp. 100 
9-1013, June 1995j &C|E^2 tlT V 1 * £M a x - L o g -M A P 7)1 =f U X 
IFL o g-MAP7M?'JXA (J^T, M a x - L o g - B C J R T ;i/ U XA 
&tFL o g - B C J XAJ:»tS. ) #&£ 0 

[0 0 3 1] 

tf, M a x - L o g - B C J XAlCo V*T8fcfJ|-f £. Max-L 

og-BCJR7;i/^'JXA{t fltsp5a t , 0 t MtNC r r * t £ g£S 

#8&/SV*T*f«3S1BU #C5£ (12) lC^t-J:e)JC, tt&om 

Stt*£fi£#ia.Si:i:;fcic, (13) jc^-r^tc, a^©fnMII£;am<z> 

ft^iiltiaKtSt^tfel.. #C5£ (13) iC^tmax (x, y) 

tt, x, y©^:*£V^&^?-Sfc<Z>&»^SBmT?&<&. 
[0 0 3 2] 
[«1 2] 



log (e* •£?>) = * + y (12) 



[0 0 3 3] 



1 2 
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1 3] 



log [e* + e>) = max [x , y) (13) 



[0 0 3 4] 

m% mmzffimttz>f=.&. smttmz i ^b&ibu « t , e v r v x t 

-etl^tl. #C5£ ( 1 4) IC^1" <fce>tC Ia t , I)3 t , Ir t 
, I ^ t £^tf *<Z)i:-t^> 0 
[0 0 3 5] 
[»14] 



Ia(m) = log(a (m)) 
iP f (m) = log(p ( (m)) 
lY < W = log( Yf (m)) 
IX =logX 



(14) 



[0 0 3 6] 

Max-Log-BCJRr;i/J'JXAC^^tH dtl&©*f»*S (log 
likelihood) Ia t , I0 V I r t £ % ^tl-^tl, ( 1 5) ( 1 7 
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St>©ilU, #C5*S (16) iZjSVZ>^m<DX^- Km' lCfctt5*:*ftma x& 

[0 0 3 7] 
[«15] 

I «, M - m i x (i « (m') + 1 Y, (m', m)) ( 1 5) 

[0 0 3 8] 
[«16] 

i p, H - "^(i p.*. M + 1 (« . »*')) ( 1 6) 

[0 0 3 9] 
[«17] 



I V, («', m) = log r fa = i (m', m)^j + log r \y t \ x (m' f /n)}j (17) 



[0 0 4 0] 

Ma x-L o g-BC J R7;i/=fUXAlCfeVNT(±, *f8tfKffl:*7 I * t 
JCO^TfcEISfclC, #C5£ (18) tC^tJ; 9 CMtS. d #C5£ (18) 

JCfe^S^iaSll^ft^maxli, Ail ft "1" © £ $ iC*^- h m/\©31 
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[0 0 4 1 ] 



[0 0 4 2] 

IfeAST, mwmn 2 0 3 Ji, Max-Log-BCJRTJI/^'JXA^I 

©Xg&ffi-SCliitC J: »J«tHJ^ A t 2:*«>S„ 
[0 0 4 3] 

tt#S«2 0 3ti, IWfEFtC^-r e> fC, Xry^S 2 1 1 fCfc^T, y 
^gmtzmz, ±S (15) &tfJ::£ (1 7) SrM^T, j^jR*Sl « t (m 
) Wlr t (m* , m) &»ffit5 0 
[0 0 4 4] 

iBs^T, ^#^fi2 0 3 «, :/S 2 1 2 &C£^T> Y^G^T 

fcUfeSfclC, ±5£ (16) £M^T, £T<Z)l$M t lc£tt£#X^- Hmtco^ 
T, ^MU t (m) fcUffilT-So 
[0 0 4 5] 

fit, tfit2 0 3 tt ^f*^S2 13 tC£V*T, Xf'^S2 1 IS 
tf^y^S 2 1 2tCj3V^T*mbfe*f»*SI « t , I 0 {RXt I r t 5:±^: ( 

i 8) icftAu #^it tcfew«*f««tffi^7 1 x x *m.mt2> B 

[0 0 4 6] 

f^iS2 0 3lt ZKZ)J:e)^— I©M5:l§3i:{C iot, Max-Lo 
g-BC J RT^/=fUXAS:afflL/fc«CttS^tt#S:ff ^3i:*«-eS«o 



[»18] 




(18) 
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[0 0 4 7] 

Z(D&olZ y Max-Log-BCJR7J^'JXAIt ;»?ft$l7^£ *l& <^ 
[0 0 4 8] 

~DgiZ^ Log-BCJR7;i/i'JX^iCo^TiWtS. Log-BCJR 
X^it. Max-Log-BCJ X A IZ&£ iftQlft&jg £ <fc 

Uft_t Hfl^JCli, L o g - B C J R >J XAtt, ±5$ 

(13) fc^L£^<D^II£#C^ (19) ICm? £o izmiEmZ&ti\\? Z Z. 

tx-mm-is. fauna iEmteftMmz&tbz> : &<D'v$>z>o z\z\x*iz. 3©i:e>& 

*flE£ 1 o g - s u m^IE^I" 
[0 0 4 9] 



[0 0 5 0] 

^ix% ±s (19) {c^^^^jajc^-r^w^ i o g - s u mmn-nm-t^ 

*)<D£.L, iClog-sumilClf??:, Ts. S. Pietrobon, "Implemn 
tation and performance of a turbo/MAP decoder" , Int. J. Satellite Commu 
n., vol. 16, pp. 23-46, Jan. -Feb. 1998j tC|a*£ tlT V^taffci* &%& U 
(2 0) (C^-Ti^lC {Mi: (fc£U W»S:cfTftt, " E " „ ) 

tm-t*>(D£.-tZ> 0 £<b(C, log-sumIMWllI©lI?5:, & 

s (2i) icj3*-r«k3tc, (teu ma&^-cra:, » E - „ ) tst 

[0 0 5 1] 



[119] 



log [e x + e y ) = max (jc , y) + log f l + e -\*-'\ 



(19) 



1 6 
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[«2 0] 



x$y = log [e x + e') 



(20) 



[0 0 5 2] 
[»2 1] 



#x 



(21) 



[0 0 5 3] 

Z.ftt>(Dm.W^-*m^Z> L o g-BC J RT^iJU XAfcfcttS^JfcfcS 
I a t , I 0 t &tf *f««ffl^J I yl t tt, -etl-Ttl, ( 2 2 ) 73rM#C55 ( 2 4 

) tc^i-j^ic^i-r^tf-e^o M&jumi r t i±, -h5£ (i v) t?^ 

[0 0 5 4] 
[12 2] 



« ( W = #^(l«, 1 M + lY ( (/»',m)) 



(22) 



[0 0 5 5] 
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C»2 3] 



Ip f W = /f(lp (+I (m') + IV^ (/«,/«')] 



(23) 



[0 0 5 6] 
[»24] 



IX . (m) = # 2 (i «,_, (»'} + I Y, («' , m) + I P t («)J 
_ # 2 (i («') + IT, (m' , m) + I P, 



(24) 



[0 0 5 7] 

±j£ (2 2) lC;}3tt£;&i2tf)X^- hm' iCfcttS 1 o g - s u mSlff 
U ±5£ (2 3) JCfeWS^jao^-f— hm' tCfcttS 1 o g - s u mii 
_L*S (2 4) tCfeWS^afgl^© 1 o g - s ummW-CD^ 
' (DtpV&tb. i2S©log-sumiMMIIIli, AJjft " 0" <D 
[0 0 5 8] 

Ife^ot, tg^igff 2 0 3 Log-BCJR7;^'JXA^lfflbtKt 
[0 0 5 9] 

£-r, TOt2 0 3(t iwi hhc ^ -r J: e>*c x^y^s 2 1 1 ic^t. y 



1 8 
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t Z$:m?2>mz. ±5$ (2 2) &T$±7% (17) Srffl^T, »»*SI « t (m 
)Mlr t (m* , m) 
[0 0 6 0] 

it^T, tfgt2 0 3[l Xf^y^S 2 1 21C&VNT, Y^G^T 
feLfcfttC, ±5$ (2 3) &ffiV%T, itOilt fCfctf£:g-X^- hmtCoVN 

t, »ii)3 t (ra) fcacm-rs,, 

[0 0 6 1] 

fit, =^#iS«2 0 3 tt, ;*^y^"S 2 13 IC;J3^T, ^^^^"S 21 11 
tf^T^y >^S 2 1 2K;i3^T*fflLfe#»:*fl?I a t , I 0 t R.Zf I r t &±^ ( 
2 4) left A U #«Jt JC;J3ttS>tf«#tftt;fr I A. t £Hmt-3o 
[0 0 6 2] 

t#Sf 2 0 3H i©J:3J&— 5£©&Jg&i|£S£i:tC.fcoT, Log-BC 

j rtjiziv x&&mHLfctomti9L*kff$ ztw-egZo _h5£ (19 

) ICJ3V>T, ^ia^2^lC^-tffliE^l±, x-y I {C^ft*^ 1 &7t<Z)RnBt 

T?SS*lS3i:fr&, ^#^«2 0 3li, r©'fii£|gI*tL£^ROM (Read On 1 
y Memory) ^C^- LT^fEli^-frT £ < £ IC <fc o T, lE5S&ii«ft 

[0 0 6 3] 

!!CDj:^j;Log-BC J'RTJlztV XAti, Max-Log-BCJ R7J1/ 

=f yxAt jt«-r s ^ % © ©bhsws & -£t? © -e i* & < , <z> m 

tut. i^fcif$:iwil bc j Rr;i/druxA©«cffi*©^fS[fit-e©=b(Z)tc 

[0 0 6 4] 

mwtfmm u * e> ntzmm] 

t^5Tf, _L*£L£ 1 o g - s ummJE&Jjmt ITU ±i£L£J:e>{C > Jf 
lE^te&^-^MtbTfc^&CDfBHC, 2ER | x-y | £©WflSS:V*Jb»a>«6 
2?&ifif£UcJ: »Jj£|K'r* 2&i&iHSu £«l x-y | &fc*(0|2|8UC#ajUT# 



1 9 
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[0 0 6 5] 

fITf, log-sumilEO^^bTtt, »££MmLfc;£i£#tt§?f3*l 
TV^S. ^©M^bTH | x-y | i:©gB#&V*;h#£MUgia&lCj: »J 

Mir£M?M&> »ix-y i icfe^sm^©Kia©«ifem^a)Hif?f8!t 

[0 0 6 6] 

+ e * (- I x-y I) } &ilCj»LJC^"rj«^g5»1?a£«'t MM 
JCfcV*Tte, ifi^L i; IT, F = -0. 3 (| x-y |) + log2 fcM^Tfc 

[0 0 6 7] 

BMta£&8stt, (B) IC^^cfc^JC ilCi3«F=log 

{l + e A (~|x-y|)} *mmTlZjjkirmmmmVi8:l£l-tZ>*)(DT*&Z> B 
RHtCfeV^Ttt, ffiJKTfcLT, 0^| x-y |<l©griTttlog2$:U 
, I x-y | £l<BEWT?tt0&^;tSJ:5fcW»&JBv*TV>S o d<Z>l§lt}\ $J 
0. 2 d B^<Z)^MtT**jiiE^£:£#>£r 
[0 0 6 8] 

rtf><te>lC, 1 og-s umiiEiibTH #*fc#&#tfcf#3;ri-0\.6#, 
[0 0 6 9] 

s r i: # s ommux. s: ai« * & z. t. & b m £ t Z> . 

[0 0 7 0] 
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^-r#IS[$:2cD^^^$:fl§V^T^^gL•CffiiE^^^ai1-S^^$:#^:^ bTV^ 

a 

[0 0 7 1 ] 

ffl v * t mm $ *i & § $ ti -5 khe^c & # m ~r & . 

[0 0 7 2] 

[0 0 7 3] 
[0 0 7 4] 

[0 0 7 53 

^©iiiciitt, eii &c^i-j:e>{c, ^-r s?*Mt«&0^ufcv%aite$5a 
m2 s:^bTH^o*v^^siatcA*bT, £©£«ssa#fii;*.stt^ssa 

[0 0 7 63 
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a*«F^fc*^3*lfe^©«t#S:ff ^%©T»&oT, TRobertson, Villebrun 
and Hoeher, "A comparison of optimal and sub-optimal MAP decoding algo 

rithms operating in the domain" , IEEE Int. Conf. on Communications, pp. 
1009-1013, June 1995J {CfB^£ HX L o g -M A P U XA (J6*T 

, L o g -B C J XAilttSo ) < **3P«fltSf8 (Maximum 

A Posteriori probability;^, MAPtlHt. ) fe© h ITi^ 

v^#>35jppa t , 0 t , r v RtfWtmj} (soft-output) x t &&$$Mm. 

zm\<^TftMmmisf=.ttMjtm dog likelihood) ia t , i$ v 1 7r 

ttmm&iJ I * t S:«tfgi!ffeUCJ:S 1 o g - s u mffijEZfio £ ^T'#J?)5 =b© 
[0 0 7 7] 

^-h (jBt^fig) &m (0, 1, • • •, M-l) T*^!U tltffiXf-h 
£S t T-^„ 1 y Mck Ify h<D'fi##A;fr£*l£fe<D£^ 

Sfc, Wt (Ci3W^A*§: i t = (i tl , i t2 , • • •, i tk ) T^feU A^7 
&5ffi&I 1 T = (i p i 2 , • • •, i T ) -e^-To ^<£>££, ^f-hm' frP> 
hm^CDaE#*«*>S<i-^lCtt, ?<Dm®lZttf&-tZ>mm¥v i (m* 
, m) = (ij^ (m* , m) , i 2 (m' , m) , • • •, i k (m* , m) ) T 

mMt lCfe^5ffijbS:x t = (x tp x t2 , • • x tn ) T'^tU ffl 
X X T = (x p x 2 , • • x T ) TZ&'to Z1(Z>££, Xf-hm' 

bmy\<DM&W2b&m&lZlt* *<DM&tzMJ&-t 5$$#fcf »y h & x (m' , m) 

= (xj^ (m* , m) , x 2 (m* , m) , • • • , x n (m' , m) ) "e^"f Q 

iiTf, l ^^Axn-v Mcntf y h ©Sfitetfffl* 3 *iS 

t ICfe^Sffl^S: y t = (y u , y t2 , • • •, y tn ) T*:3iU Y 1 T = (y p y 

2 , • • • , y T ) 

[0 0 7 8] 
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3, 1 5t, 2o©i/7hl^^^l2, 1 4 £&^U f&JfcStf "3" 
[0 0 7 9] 

i zRmmmmmmmmi 5£«*&-r<&. 

[0 0 8 0] 

3M^>7 hUi/'^^ 1 4 tCMb^WS. fit, J/7hl/i/'X^l 2tt ^ 

[0 0 8 1] 
[0 0 8 2] 

3, 15JC#|&Ufttt5. fit, hl/^x* l 4 li, ^ICfilJIBSIt 

5*-*&3Mfitt»3S5FniBI&i 3, i 5ic«ffcic«#&-rs„ 

[0 0 8 3] 
[0 0 8 4] 

z-omoten^itmni 1 t^y h^A;^-* i tl &A7j-r-5£:, £©a 

i tl Sr, 2 tfy hCDmTJ^-* x t ©^©j|fl«BjS#<Z) 1 tf ^ h<Z)ffi77 
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S®W«*a*S[»S:fTVv 2 if y h ©£B2r5=- * x t © ? *>©ffi# 

[0 0 8 5] 

BltCfe^T, tUt^t/Utt, AiJ^-^i tl ^ "0" ©#-££^U HIST? 
^-T^XJi. AiJ^-^i^ "1" ©S^Sr^LTV^S. £ fc, #A°xfCtt# 

- MS, i/7 h 1 2 CD fo^t.*;? h 1 4 ©p^i; SrHg^M^fe 

*>©T?&»J, "0 0", "10", "01", "1 1" ®^f-l>#f5:, ftl 
"0", "1", "2", "3" tmLT^Z. r©<ke){C, ^-JHtsm 
l ic^itsxf- hlS[Mli4 hbU^li, 3-;*^- hfrbfcmMfc&V 

[0 0 8 6] 
[0 0 8 7] 

t#iS3 1t 04 iC^-T^tC #gp$:ffj^-r^3> hn-^3 1 h 

I r^m • IH«im»3 2 #2©^»:*£T?&S#8:fcM I a mil 
ffi«-rS&2«lffi«ffi#©-C&S I a mm • fH'HHIi^3 3 l3(Dtl!tM 

'Hiai?S3 4 i:, ■%mm&± i x t &mm-r^^mij»m^mT'&s#cmi3^mtii 

i(CJ:'J7tD^iS:i:'JfA* (soft-input) £; StlSSify t fr &*f»«t 
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ffi^I X x *$i&Z>Z. £\Z&-dT. ^Hfc=g® 1 fC^tf-SA^-* i tl &*5£ 
[0 0 8 8] 

n>hn-^3l&, I r #ffi • IB«IH8&3 2, I ajfffi • IH«HF»3 3 &t>* 
I /sum • IH*H0i&3 4 IzttLT, -tti-etu ny hn-;b<fB#SC r, SCa 

[0 0 8 9] 

I rlffi • IB«Hf»3 2 3>hD-531 & «*& 2 *l fc 3 > h 
#S C r &C «fc«ftff»©TK:, SfMy t fc, *gff5t^«# (a priori probabilit 
y information) Pr t £&JBV^, ^tffiy^C, 7£:£ (2 5) IC^^H* 
frv\ #BfMt ic fctt I "r t &^mLTfH'li-r-5o -rj&t)^, Ir» 

[0 0 9 0] 
[»2 5] 



I Y, (m' , m) = log r {i, = i (m' t m)} j + log r {y t \ x (m\ m)} j (25) 



[0 0 9 1 ] 

fcfc, WWJfsfil* P r t «, (2 6) JC^-TJ:e»tC, A#^-#i tl # 

" 1 " T?»SfltapP r { i n = 1 } XttAlfr^-* i tl # "0" T*&3«S^P r 
<i tl =0} fcLT^AfciftS. *ftf fiPP'HNi P r t &, l$Pr { i u 

= 1} HmmP r {i u =0} t©Jt<Z>e^«ffi'T?S)**f-S!t*SJt (log like 
lihood ratio) £A#U l¥Pr { i u = 1 } £ffi|*pP r {i tl =0} fc<05ftl 
A« "1" Tf&6ii:S:#«Lt, «*Pr { i u = 1 } XfctflMP P r { i tl = 0 
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[0 0 9 2] 



C»2 6] 



Pr = 



flogPr{/ (i = l} 
|logPr{/ <i= 0} 



(26) 



[0 0 9 3] 

fbt, I 7#ffl • 3B«Elfr3 2tt, IB«Ufc#«#£I r t & I a»ffl -IS 

W3 3, i jsjiffi • gBi»ia&3 4 3ttJf«cm*iiffiim»3 5jc«#&-r*o z\a> 

tS, I rlffi 1 fH'Sm^ 3 2 I a ^ffi • !BffiEI9& 3 3, I 0 Jlffi • IBH® 

»3 4 2fct5«ffi*»fflia»3 5<DZft?ftiz&tt&mmizmhf=.mmr*Mmxm 

Ir t S:Mt*. J^TcD^B^T'tt, I r»ffi • IH«ISK3 I alt 

ffi • IB-BUI]^ 3 3£«#&£jft£*NR;fcKI 7 t £ I r (a)h3iU Ir^ffi- 
IB«iail3 2^61 /3»ffl ■ fB'HIlIS&3 4 tiSfcfgbfcg I r t & I r ( 

/SI), I r (/3 2) fcSSSU I r»ffi • 3B«ima3 2*^«Cffi*»miSII3 5 
{C#fc^$ti-5«*^I r t & I r (A) fc^tTfc© £ fS. 
[0 0 9 4] 

I alffi • IB1BIII&3 3 ti, 3> 1 e> 3 ft n > hn-^/f 

#SCafCJ:£»Ptf>T&c, I r3¥fll • iH«HIK3 2^e>«*&stifc*ra*«i 

7 (a) fcfflVNT, #Cj£ (2 7) tC^f ?S»S:ffVv, t IC £ tt£ 

I a t &|j[mL/TiH« , r<5. (2 7) IC £ * StU^P " # " i*> V^t> 

^Slog-s umll^ft)©t$)tj, A^J "0" "ZXt- h m* fribXr 
-bms\£m®~?Z>£.£iZ&V2>ttMjtm£. A±l "1" nf-hm' * #e> 
hm^fcgB#rsfc£Cfctt£;tf»#&i:a>l o g-s umll^^tt 
0t$,S o 4: UJIfltlftlCte, I olffi- IB'SHIS& 3 3 #Cj£ (2 8) ICas-fSI 
H&ff ^r^tCfcoT, #HSItlcfettS^»*SI a t S:|ttBt5. -T&;fol3 
> I a Jlffl • iBttElfr 3 3 te, *f«#£I r IcS^T, SMffiy t #tc, 



ffl$E4# 2001-3040020 



#2000—172681 



Ia^t§ 0 fit, I aUffi • gB«IS»3 3tt, IBIS L t-MWijtm. I a t 

$:^m*^m(ai^3 5 (c^i-§ 0 r©^^, i a^m-t3'itiii5&33«, i&m 
UT<Dm.wvit, i ana* • taii[iis&3 3^e>i^mij#mtiii^3 bizmifaztiz 

«IIa t 5:Ia U) fc^-rfc©^*. 
[0 0 9 5] 
[i2 7] 



i a ,W = (i a .-iM + n.k.'")) 



(27) 



[0 0 9 6] 
[BIZ 8] 



I « (/«) = max ^1 « _i (/»') + I Y, (m' , m) ,1 a , ( m >>) + l Y< ( m » , m )j 



+ log| 



1 +e 



('<"« - 1 M + ' T, . »)) - «, . , («") ♦ I T, («" .«)) 



(28) 



[0 0 9 7] 

1 /slTffi • fB'BS®i&3 4 =r> ha-^3 1 ^e>«*&3*ifc3> hu- Jim 
r (/Si) , l r (02) &Jgv*T, (29) &C^MHS:m^ #B£2BUc 

fctt* 2^jK©*f»*si /s t S:M^J«rc»fttLTiaii'r*o tfcss (29 

&U> A^7 "0" w-hm' hm^i:8#rsfc£K:;J3tt£*f»[ 
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• S3H&IBS&3 4 tt, (3 0) iz^irmW-Zfi O 3 hlCfcoT, #^Mt{C^3 

ws^fjR^isi /s t s:»ffi-rs. -rfcfr-s, i js^m • sb«is»3 4tt, 

^- hKMSW/S &#ft^3BLfc#»:£gI 0 &3¥fflt-£. fit, Ij3 3?ffi 

©M-ett. i • ffi«ia»3 4j^e»«ffiiji![ffiia»3 5 izfc&zftznm 

jfc&I /8 t & I 0 (A) 21^"^%©^^-*. 
[0 0 9 8] 
[ft 2 9] 



lP t W = (lP t+1 M + lY t+1 (m >WI ')j 



(29) 



[0 0 9 9] 
[ft 3 0] 



I P| (m) = max |i p +i ( m ') + I + 1 (m , m') ,1 + j (m") + I y 1#1 (« , 



+ log 



1 +c 



(' P , ♦ 1 (-■)*> T , + ,(-. «)) - (l 9, «. ,(«") ♦ I T, «")) 



(30) 



[0 10 0] 

U) I aUffi -sa«ia»3 3^f>««&S4xfe^ft±Sl « (A.) I £ 
• SB«E»3 4^&«#&Stlfe*fft*«I iS U) ££MV>T, &5*S (3 1 
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fctfe, *8Ptcffij&-rs."fc;fc, tfcss (3 i) icfctfaasry- M #z" ±ml 



[0 10 2] 

jjtZH. I r JSffi • IH'SHIB& 3 2 o T\ ^#ffly ^S^S^IC *f» 
tSlr t (m' , m) ^IffiU I a»tfj • fHUHim 3 3 tCckoT, *f!&*,g 
Io t (m) fc*ffiU&tl, £T<Z>Sf3tiiy t &Sfrt& I /3 • fH'BHIS& 
3 4 CioT, ^Tffi©It JCfeWS#^^- hmlCoV^ I 0 t ( 

m) ZW-ftlrZ. fit, «#£g«3&. Jf£ffi;fr3rffim!&3 5tc iot, Hffib 
fe«Sla t , I 0 t &tfl r t &J§^T, #B#Mt IcfcWSjtfaMKffl* I A t 
fcffffl'rs. ^£>J:e>{C, *g#|gfi3lj:, Log-BCJR7;^'JXA5:Iffi 

[0103] 

$ T, 3 ti, I a ICffi • fE1Mj& 3 3 &t>* I Jfffi • fB«HII^ 3 4 JC 

, J^T-eii, I alffi • fE'HEI{&3 3&tfl ^Iffi • 3E«EB&3 4 tCc^T, «fc 
[0104] 

*f, I aJIffi • fBflt[3&3 3 {COV^M-T£ 0 I a JTffi • IH'UHim 3 3 l± 



[0101] 



C»3 1] 




(31) 
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£ U^X#4 2 #**r- hJCfi^S*fjR±Si a fcUffi-T-S I aHmm!&4 
3 fc, ^-X^- MC33tt<5*fIlt:*Sl a SIM^tSRAM (Random Access 
Memory) 44, 4 5t, 3 ft £ tf> R AM 4 4 , 4 5 *^SS*ffi LfcM»*S I a 

[0 10 5] 

-fe l/^ # 4 l (i. 3>hn-73i fr*>#W&3ftfcn:/ hn-;i/f^SCa}; 
ftte, I rllffl • S3«iai»3 2^e,©*f»*Sl r ( a) ©fflifrtflHtf&Sfi* l 

il L/T 1 o g 1 = 0 ft, ^©ffi©^^-- Mc£tf3ffi£ ltlog0 = 

fl3gl/T^fcV*t§-£lCtt, Wla 0 i:lTH ^TOXf - MC^tfbT 1 o 

g (i/m) , zir-eiiiog (i/4) ^^.e>ft«««, mmzit. ^t©x 

t 1 -- hic^f LTIU^ffl^^^^ftft^j; <, M^-^TCDX^- MC*f IT 0# 
[0 10 6] 

a 0 Xi±*flSC*^ I a & I a J¥f£Ha*&4 3MRAM4 4,4 5 5. 
[0 10 7] 

I a»tM&4 3 «u 0 6JC^J:3tC, MC/SSfegt, ^T*&4 

^©inmfcic^m]^4 7 0> 4 7 r 4 7 2 , 4 7 3 ^t5„ 
[0108] 

;toi*J*«3B3*!S» 4 7 0> 4 7 r 4 7 2 , 4 7 gJCtt, ^ft^ft, Nl/ U *_t© 
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oo", "io", "oi", "i i" izfti&'t&&<Dtt&*:mi r t Co o] 
, I 7 t [l 0] , I r t [o l] , I r t [l l] McfcttS l BSr 

MWOlttMftm Ia H (0), Ia w (l), Ia w (2), I« w (3) 
##*&3*l«5. fit, iD»Jt«3ilRllf»&4 7 0 , 4 7 r 4 7 2 , 4 7 3 Mu 

[0 10 9] 

jMfci&jcti, mmtmmnm^4 7 0 «, r t [oo], ir t [i 

1] &AiJ-t^i:i:%(C, I a ^ (0) , Ia w (2) £A;frU X 

^- h OtcfeWS*f»*Sl a t (0) £3fc#6 0 
[0 110] 

* flB*Jfc«^RIiH&4 7 jtt, *f«:*S I r t [ l l ] , ir t [oo] S 
A;*J"rsi:£*>lc, »H a t-1 (0) , I a t-1 (2) SrAiiU ^f - h 

HCfeW**f»*Sl a t (1) H«)5 = 
[0111] 

££{c, fln!SCJfc«3B&0»4 7 2 tt, tlMl r t El 0] , I r t [0 1] 
^AiJf^^^^fC, I a t _ 1 (1) , Ia H (3) &AiJb, 

h 2lZi3Vt&tt8L±mi a t (2) &;£&£ 0 
[0 112] 

3fclc*fc, flnS*Jfc8Mg#ia«&4 7 3 te, *flfc>fc^l T t CO 1] , i y t [1 

o] zAti-tztt^iz. mm±mi o w en , i a t _ x m &a;&u * 

<x— h 3 lZ3S1r}&ft$L±mi a t (3) &;£#)£ 0 
[0 113] 

i aumtasM 3&, i ruaj • mmmm 3 2^#y&£;fi£*fi£ 

Mir (a) 4 2 fC^3tlT^£: 1 ftMtft&tiJMMl a 0 Xtt 

*f»±£I a tZm^T. ±R (2 7) iC^LfcMH, + _hi£ (2 8) 

{Ct^L^H^tW tfcBfrM©**^- Mcfctt I a ^SffitS. I 
aJIffllSIM 3 li, #ffi LfcM«#£ I a * 4 1 fcfc, in 



3 1 



2001-3040020 



#2000—172681 



mtwtmmm&i 7 0 , 47 v ±i 2 , 4 1 3 &covm:i*, gicfpas"*-*. 

[0114] 

R AM 4 4 , 4 5lt ^ti-Tti, n> hn-73 1 jb* £ 3 ft & 3 > Nn- 
;i/fg#s C a tctsftflffircDTtc, l/^* 4 2^P>M3ftfe^»*Sl o (0 
), la (1), la (2), la (3) fcJE&fitf^S. I 
a (0), la (1), la (2), la (3) (D^y fn-fft, M/t 

tf8fcTyhfc-r5fc, R AM 4 4 , 4 5tt, -g-ft^fft, 3 2 y h £ 1 <7 - K £ 

it, « co) , i« (d, i a (2) , 1 a (3) 

'^1^©RAM4 4,4 5 {C«j*S nfc*fSJt*S la (0), la (1), la 

(2) , ia (3) ti, 3g^iaii4 6ic«fcym^©iHj*-eK*mstis 0 

[0 115] 

mmm^4 6&, n>hn-73i ^£>£y&$ft£=2> ha-mscaic 

J:Sfli(ffflr©TJC, R AM 4 4 , 4 5 bfs^ffi L fe^MS I a (0), I a ( 
1), Ia (2), Ia (3) SrjglR&lClR »J ffl U I a U) tit 

iKffi#jrmmi&3 5 

[0116] 

Hr («) <Dm%&mtezti& i#Mffi<n&&'viBjmfc&m\ "tut $4 1 
• fa^ms& 3 3 n y ^msbic^t, 1 «irtBEM»4 3icj:-3T, 

I 7*ffi ■ 82«ia» 3 2 3^e>«J|!&S*lfc*fa*a[I 7 (a) U^X#42fr 
<b#y&£ft£ 1 B£Mftf<Z)*fI£#S I a £ fcffl^T, &l$3fl»ca3tt*M»#& I a 
&JE#C#ffiU -ec&^fStflSl a £l^X#4 2 JC«ffetC«^S-&S. £ I 
a#ffi • !B«ISI&3 3 ft, 4 2 fC^#3ft£#X^- MCfcttS*^* 

ft I a (0), Ia (1), Ia (2), Ia (3) &JIE#CRAM4 4, 4 5 iZ 

[0 117] 

o^ic, i ^nm • ia«iHiKi3 4 ic^-csmi-rs. i uiai • mmm®3 4 
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it. m hcb? cfc^tc, hiz&vz>Mm±mi 0 1 uia® 

K5 1 r 5 l 2 ^, *fflS*lfe*f»^lSl 0 £*f»:*g©:&JS01BSl /S a, IiSb 
£<D^?ftfr-Jj$:mffi-rZ>-£ly? * 5 2 p 5 2^, «H3a, IjSbX 
tt^fHt^M I j8 5 3 p 5 3^, » Jx <b © U # 5 3 p 

o 

[0 118] 

i j8*ffiia8i5 i P 5i 2 i±, ^eti^n, 0 8fc^i-j;e)ic, #*^-mc^ 

UfcjR, r^-ptt4o©itI»jt«a^llIB&5 5 0 , 5 5 p 5 5 2 , 5 5g^n 

a 

[0119] 

jfl0»Jfc«{38&IHi& 5 5 0> 5 5 p 5 5 2 , 5 5 3 fC ^tl-^tu M/U^±ffl 

oo", "io M , "oi", "ir i:fjStWKHr t [oo] 
, Ir t [10], Ir t C0l], I r t Cl 1] fc, #Xr- Mc £ £ *f ifc 
*|gli8 t (0), I ^ t ( 1 ) , I/3 t (2), I 0 t (3) tfgy&SjMSo 

iD»Jt«!SiRia» 5 5 0 , 5 5 p 5 5 2 , 5 5gtt, ^tl-^tu lWJfff©^ 
f-hO, Xf-M, ^T-h2 ( h 3 Kfctt5^jR2;|£l 0 &:£«>5 

o 

[0 12 0] 

m#&*uc&, mmmmnm^ 5 5 0 «, *f»*gi r t [oo], 1 r t [1 
1] zxts-tzhk.*)^ mfcfcm.i /s t (0) , i/3 t (i) staau ^7=-- 

h oicfeW«*f|R*Sl )3 t _ 1 (0) &*«)S 0 

[0121] 

* fe, jto*jt«ss#(iii*& 55^, mmxm I r t [ l 0 ] , 1 7 1 c 0 1 ] * 

A#-t6££t;{c, *f»>fcgi js t (2) , I 0 t (3) &A:frU ^-r- M iz 
fel^«SU H (1) £:£«>S. 
[0 12 2] 

$ e> tc, ^»J:b«c^^llIS& 5 5 2 li, *fffc£M I r t C l l ] , I r t [ o o ] 
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&A*l't&£t.%lZ. «!U t (0) , I/3 t (1) SrA^L, ^f-h2 
lZ&VZ>ttmftmi P t _! (2) 
[0123] 

£<d(c££, mmmmmm^ 5 5 3 &, >ro;fcsi r t coi],ir t ci 

0] £A;frir£££:%fc, *HR:fcg I /3 t (2) , I p t (3) £A#U Xf- 
h 3 \z&tf&ttWi±&I P t _ x (3) £:£#).S> 0 
[0124] 

z\<d£?& i /s^mifiii^5 1 v 5i 2 n -tti-rti, i rim • mmmm3 2 

^^«^$tlfc*f^^Sl r , I r (0 2) Vi/Ts* 5 3 p 5 3 2 

&C^£;friT^£M3fiII /3 a, 1/3 bX&*f$t>Ml /3 ££/^T> ±5£ (2 
9) {C^b£if3l> (3 0) IC^L£$0!E£:*TV\ lB#Mf&£># 

XT-biz&ttzttMjtmi e znm-rz, m% *fi£;fc,g i 0 (o) , u 

(1) , 1/8(2), I p (3) ©If y h|fcte> -ftl-rn, Ify NT'S) 

y, «6tf y hjRtt, 3 2 tfy h£fc£ Q I0#ffilSK5 1 lf 5 1 2 tt, -ftl^tl 

, /s &-fei/^^ 5 2 P 5 2 2 ic«^-r-5o fcfc, itmtjfc«tai 

^EIS&5 5 0 , 5 5 p 5 5 2 , 5 5 3 &Co ^Ttt, mz&&-?Z> a 
[0125] 

-fel/?# 5 2 1 , 5 2 2 tt -eti^Tti, n> h 3 1 ^e>«*&Stifen> h 

^ b&mu *JSB-fbNrJet^©^JCttI j8jfffi|0»5 l r 5 l 2 ©-€-*i^;ft;frS> 

P &m$i?&o fcJJB-fbB:, I r *ffi • IB«E» 3 2 

i r (/si), ir (is 2) <Dmj]tfmi62ft& immift<Di&j& 

"Cfffrft, JK«fl"fe^J»;^©2«<3!)SS©MSI45JCfi l *)4i-6. 3IT% Mlffil 
/3 a, Ub^LTlt Jifflr, ^t©Xf - h iZttLTfflz.it O^log (1/ 
M) , ZZTitlog (1/4) £V*t> HO Cil^* <b tlS 

StlfeftF-^fcflM^SK&lCW:, m%S-tZ>X"r- biZ&ft&mt. ltlogl=0 

*u -?-©ftfi(Z)x^- bizisvt&mt L/T logo =-oo^^^.p>ti^> 0 

tl/^52 r 5 2 2 tt, Mffil /8 a, I jS b XitttWtjtfg. I P CO 
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[0 12 6] 

$t#S I /3 & I j8 3?ffi[Si& 5 1 p 5 1 2 2fctFa^ia» 5 4 S. 
[0 12 7] 

5 4 fcfc, n>ho-^3 hn-;i/^#sc/sic 

(0), 1/8 (1), 1/3 (2), 10 (3) £«^}Clfc *J ffi L, *f»;fc& I 
j8 (A) i:LTttffi*»ffilHl»3 5JC«J&"t* a 
[0 12 8] 

iffli^^uia}- gBtftisiKi 3 4 ii, i r M-m • ga«ia.Bi 3 2 e> ©*f^* 
m&mmmz&mit&iT^ mm* 5 2 1 ic<t ya^stifc*j«nt 1 0 a & 

I/**** 5 3 jiciists^ fit, I /8*ffl • SB«IS»3 4t£. j^^©^n 
y#J3JIBJcfcv%T, I 0Hffi[in&5 1 jiciot, 1 rHEffJ • ffi«BI»3 2^e> 
SM&3ftfc#«jfc£-i 7 (/si) fc. 5 2 1 ^p 5 #t^$tifeMIS[*^i 

& 5 3 x (C §f £&C 

[0129] 

1 0 • aa«is# 3 4 1 yum • ib«is»3 2^e>©*f»*iti 
r (13 2) ©m*««iw*&3*is 1 ^Misr©^Ao t J«ifefr^-w»;«©2'»©«3 

<Z>J5JB#K:*jaB<ffc&*TV%, -fe I/** 5 2 2 JC«fc »JS^$tlfc*jaBffiI /3 b £ V V 
X^ 5 3 2 tC^$tS„ fit, I 0 Jfffi • |B«Hf8& 3 4 li, ##©*ny* 

jsfjt&tcas^T, 1 )8#mias&5 1 2 ci:oT> 1 r^m • fH'Hms&3 2^e>^ 

£*l£*fffc;fc,gl 7 (|32) 5 2 2 #e>#j&S;ftfc#Bbfc£I /3 £ 

£M^T, 1 «Fialf&tcfeW5*f«*Sl /3 ^WfiJl, ^RiKUSU 
S/'X* 5 3 2 tC8rfcK'fiH33'£So fit, I /3 Hffi • ffi1»ia»3 4 VV* 
#5 3 p 5 3 2 ©f tlf nKfc&Znfr&XT- MCSCtS^Ml 0 (0) 
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, i/s (i), 1)3 (2), i/g (3) &^nrKi5 4tc«fe»;m^©JKj*-e3K* 

fflU MH5C*SI/S U) fcl,T<Kffl:ftJ*fflEn»3 5{C#t^i-§ o 
[0 13 0] 

ST, I a»ffi • fB'HHI!^3 3^-r*JnKCJfciS!a^ia8&4 7 Q , 4 7 p 4 7 

2 , 4 7 3 t, i /8#£ti • ss'Wnii^3 itfim* zinmt&Mmmms 5 0 , 5 5 r 

5 5 2 , SSgCo^tP^tS^ rtl&©i0irit«IS38^ia8&4 7 0 , 4 7 p 4 
7 2 , 4 7 3 , 5 5 0 , 5 5 p 5 5 2> 5 5 3 J£, -tft^jTU A# % 

©®ra-<z)«^e>«is Q fi-p, j^TTtt, immtmmmm&i 7 0 , 4 7 r 

4 7 2 , 4 7 3 , 5 5 Q , 5 5 p 5 5 2 , 5 5 3 &, M&ttWfflimWt 6 0 L 

JWTT&, tUMttmrniRmmi 7 0 , 4 7 p 4 7 2 , 4 7 3 <Z> 
^n^tUCA^SnS 2-3©^f|!(Ml 7 &tfflnllJfc«3g#iaB& 5 5 Q , 5 5 p 

5 5 2 , 5 5 3 (D-etl-?tl{CA^StlS 2-D<bftM±mi 7 £, I A, IBilili 
U flll3SJt«38&IS»4 7 Q , 4 7 r 4 7 2 , 4 7 gtf^tl^JUC A* S *15 2 o 

I a &tf»»Jt«38^ia» 5 5 0 , 5 5 p 5 5 2> 5 5 3 <D*ft?tl\Z 
A#2*l3 2o©*fifc£Sl £ £, IC, I Di:»L, itHjtit«Jg*REK4 7 

0 , 4 7 r 4 7 2 , a 1 3 <D?n?nfrb&±i2nzttmjtmi aRmmitmm 

M5 5 0 , 5 5 p 5 5 2 ,- 5 5 3 (3D-€-*l-?tl^e>ffl*S4xS*|-fS[*«I /8 
£fc£#itUT, OJ^iKD-ffiT^IU ^ £H£v^ £&ffiT ^-T 

[0131] 

flmjfc«38#is» 6 o 0 9 tc*t-r £?jc, 20©-?-* sam-r^imaf 

6 1, 6 2£, £*xe>0>itl4£S&6 1 , 6 2^e > <3Dffi^j©^:/jNS:jti!i!'rSjt«ia» 
63^, iM6 1, 6 2(Z)-e4^■€ ? tl^e ) <7)ffi*(Z)V^•rn^-'^?:^•r^-fe 1/ 
^^64i:, Log-BCJ RT;i/^UXAlC«^**|iE3S©ffiS:l![ffi'rS»iE 

mnmmme 5 2o®f-^©i^&i:sM6 6 tzm-tz. 

[0 13 2] 



3 6 
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, 6 1 ttm±m 1 7 1 c o o ] , mmicm i« H ( o > & a* u ^ 
*ie>©*r»±a[i r t coo] , a t _ x (o) sr^m-r in** 6 1 

^nub-c^n^-* zttmm&G 3, -feu^dt 6 4&t5*tiE^»miHi» 

[0133] 

iD»«6 2tt, »«IB, ID&AAL, rtl tf>*f$tyfcS I B , IDS 

, 6 2 i±, *fi5:*^ i y t [ i i ] , mm±m ia w ( 2 ) & AX u r 
*ie>©j*sf»*si r t [n], i a t _ x (2) *m%-tz> 0 tinnme 2 

6 5 JC JS*T*ett, 6 2^e J m*^tl-5>5 :r -^$:Qi:bT 

[0134] 

ifc«*g*ffif*&-fe 6 4 iC^te^S. 

[0135] 

fcf 5 -*^ ±5£ (2 8) X&±5£ (3 0) tCfctt&J&ffl^l^&aVtfctfDKUfi 
[0 13 6] 

MiEsmmiai^e 5«, ianste lfr^mmz titer- * p ^6 2^ 
^^$ti^^-^Q^©M^©$e^M^Wffii-s;mM^aiiam6 7 ~ 

©afc*MEI|CffilS»6 7{c e fcU^ffl$tifeiieMffl$:M^TffliE^$:^3a^({C c fc U 
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tt, L o g - B C J RT^^'J XAICfeWSiiES, i-&fc>*>, ±^ (2 8) X 
tt_h5£ (3 0) lcfcttS;&i2t&2^©te&#ffi'*$ 0 Hft&tctt, ffilE^lftffill! 
»6 5tt, »iE3®%, ^1 P-Q|i:fni»iltiU ^©IWIfctf) 
M^$:*t-«-a (a>0) B5»(i!)^*atffi»b i:S^^T - a I P 

#^tlfeT---^Z$:M^6 6 
[0 13 7] 

H##6 6tt, 3^(jtiSla t (0) $:m±t-S 0 
[0 13 8] 

[0139] 

iz. l o©itii¥«icffl^"rs%©i: It, MM&B l , 6 2 tc iSIIii:, Jfc 

[0 14 0] 

l^ot, flnl*Jt«lEaMRIS» 6 0JCfe^S3gM*S:Brffi«j|S»;/jNS<-rsfc 
[0141] 

WAifHi oic^-tj^k:, inif»6i, 6 2 A^coaj^o^/hfejti^-rsjtis 

##7 2, 7 3 ©■e4^ J ? ? tl*^(Z)ffi*CDV^-rtl^-^$:^^-r-^)•feL/^^ 7 4 H 
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& m-f 3 *> © £ O tUgt -5 ti #t*£ £ o 
[0 14 2] 

Sfi*Mt»ajlIIB&6 7tt, Jt^@S&7 1 iCiot, fltti*#6 l**e># 

m~?Zo zfrtmrn^ mmum-mm^e 7t±, n#«7 2icj:oT, flows! e 
i ^^ftj^stifc"?-^ p mn^6 2frhm&t*frtc.T-zQ}i<Dmftw. ( 

P-Q) ££%IC, H^|»7 3JCJ:oT, 6 2 # 3 *i & f= 

-*Qil, *H»«6 l^e>«#&3tlfe"7 s -^P^©H^'fll (Q-P) *&&Z> a 
f bt» «5jt!f«[^ffiia»6 7&, -fel/?#7 4iCj:oT, Jfc«SIS8& 7 1 tc <}: SJt 
ic^?:^-ri:b^M^'(f#{C«o'VAT, H*HB (P-Q) h^HB (Q-P) 

<z>e>i=>, jEotefc^-rsfca&s^u ^b^M^ffi^^M^-^ i p-q 

[0143] 
[0144] 

1 1 iZm-tZSK. ffl^CtC^-rWl§[F= 1 og { 1 + e " (- i p-q i ) } 
^tlLp L 2 lC^-rd:e)^BBmF = - a I P-Q | + b T'jWT £ V^K*> 
^aSIKStCj:* 1 o g- s umffiiE&fTV^ ffilE^CO'fii&llffit-So 

M£ifi£uss&6 8ii, 4>&< z.%&m I p-q I izmm-^^^mmF = - a i p 
-q i + b<z>M££*ir«e- a ^2(D^m^m^xmmhxmiEm(Dm^n 

btft ffUL^C^fj:^:, -a=-2 _1 =-0. 5^f€>*\ 3gL<tt, 
tt^L 2 (C^-tJ:e)lC, -a=-2" 2 =-0. 2 5 £ f£> d „ ^ 

-a=-0. 25^tTiit5 0 3 6 8 tt, HI 

1 2(C^-TJ:e){C > M^8 1t, JttRiai&8 2 fc, t l/^^ 8 3 t 
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[0 14 5] 

n##8 it*, BBi$cF = -a i p-q i +b<DWKitm'?&mb t.. mmmw 
$,m&6 7^e>«#&3tifenify ha^&siffi^HiiT 1 -* I p-q I v>o*>(d± 

fin- 2 tfy h £l<Z>^H» CKB^HEfe-fe * 8 3 ICflUfc-TS,, 
[0 14 6] 

Jfcf*III»8 2tt, «:btf>i»£, JfijSMfiT 1 — * I P-Q I ®^"b<Z)±fin-2 
t^y h^StlST 5 -* I P-Q I [n : 3] ©ffifc©:M>&Jfc«H-<5. ifcieEl 
»8 2J±, i:t^*g^$:^t-i:bifM*'tt#^-fe^^^ 8 3 iC-gt^lT 3 „ 
[0 14 7] 

#8 lfr&ftj&atlfcf 2 -**:, "0" h©e>l3. V^tlfr-^&jSft'TS. M 
#l»tCfcJ\ tU^^!83tt, i«[SS&8 2{C<fc^,J:bie(DM^> I P-Q I [n : 
3] ^bT?&ofc»^JCtt, H##8 1 frfcflM&Stlfc^-^fcjS&U I P~ 
Q| [n : 3] >bT?feofc»^!Ctt % "0" Mt5. tl/^^8 3H 1 

[0 14 8] 

j&^fc&flbtftev*-* I P-Q I ©Tfil tfy b @fr£T&2 tf>y 

*J^T, 3S»;<Z)±fi[n-2 tfy hT?^3ftS^-*&ffi»bfr&|£# , rs. i-ft 

»^i£«IH!»6 8l£, Ififchfrr 1 -* I P-Q I tf)e>*>tf>T&2 hf >y h 
U^TTtf y h i/7 ttC cfcoT, I P-Q I ^1/4 = 0. 2 5^fS 

3£*;©_tffin- 2 try h-e^stis-x-^&^b^&^i-sc: 
i:tcj:oT> JgJilfcLT " - o. 25 | p-q | + b" oaiir&ll^-rsr tA< 

•ess. 

[0149] 

iW^jBclHtifK 6 8 tt, »IE£#iEteT?3& Jfc*fciaB& 8 2 ic <fc 
13, ffliE^^-ii^UTirffiStifc^JCtt, -feU** 8 3tCJ:*J "0" Srffi* 
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[0150] 

fcfc, WZ.it- a =- 2 _1 =- 0. 5 £L *fcfgj£fetlIIK& 6 8 ft, 
i^If-^ I P-Q I ©T&l ti^y hS:-W»J«|TTKr»y M-fttf <fc<, 

«»- a $r^Jg1--5^^iS[{C^DT> Jfi*Wr-* I P-Q I ©Tfi^y bfr<b 

[0151] 

3<Z)£e>£M?jfi{Kiai?&6 8Wu |gRgtf>ffl3l2§&*g£: U 8 1 IC J: £ 

MSi:, i:b«etas& 8 2{c £z>Mm£tfmmizmDtiz>z i^om 

[0152] 

££IC, mmi5L®Lm$&6 8 £ «b&&2<D^£f||£ffiVNT^!JliLT 
ffiZE^C0ffi£3fCft-T£%©=b#A£;ft& o £ 2 m - 1 Tf^S 

*l£ft£U -a=-0. 2 5^biti^ i»^iafiliaM& 6 8 tt, EI 1 3 iC^f 
<fce>&C, -Y>A-#91£, OR^-b92fc, 9 3 £ & t. 

[0153] 

ffi-?-* | P-Q | 0^^(DTft3 If y h B7t)^T^ni + 2 Ify h g£-e#)mkf 
[0154] 

OR^f- h 9 2tt, lfi*f'litUCmia»6 7^e>«l&3tlfentfy h S«5*f 
Mt 1 -* I P - Q I CD? *>©T&m + 3 tfy h Ufrb n tTy h B*T?©Jtffin - 
m- 2 fcfy hCDMSfO^^^o OR^-h92(t :£#)fc!&3Sftl£i2 # 9 3 

[0 15 5] 

ti/^^93B, oR^f- t> 9 2fr£#y&£*i£t&3SftHc^c^T, >r>A- 

#WtCl±, izl/**9 3tt:, OR^f- h 9 2frib@kffiZnt=.mmmtf "0" T?& 
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ofctB-^Kl'li, >f 9 1 j&^&J&Stlfc-?-* &3S*RU OR>?f-h9 2 

*^«*&3tlfc»afII*« "1" Tf^ofetg-^lCtt, "0" &Mf5 0 -fel/** 

o 

[0 15 6] 

frfcfcSSfifcMit'T*-* I P-Q I ©T&l If y N|^e>Tfi2 tf y h B$.T*ZV] 
UJfrT, gSy<Z>_h&n - 2 If y h(Ddt.(Z)Tfi3 If >y hg^e>Ttm + 2 tf>y h 

&6 8tt, OR^-h92}Cj;oT, T&m+ 3 If y h B n try h B £ TffiD 
n-m- 2 If >y h ©afrSf&S: i: 5„ 
[0 15 7] 

-rs&fc"^, »7giEfetlIH& 6 8 te, _hi&L£J:e>&c, IfeMf-^ I P-Q I© 
?*><Z)T&2 If >y h S:-W*;ftfTTtry hS/^h-TS^fcJCJcoT, I P-Q I & 
1/4 = 0. 2 5ff5Ii:*«7?§5. It^ot, i»Jgi£filigft 6 8 li, >fig*f 
te"?-* I P-Q I <Z>e> %<D±&n - 2 tfy I P-Q I [n 

: 3] , •Tfcfc'fe, 0. 25 I P-Q I &-l§b, dCDffiJC 2 m - 1 VmmZ 

[0158] 

i^Tf, «Mtms&6 8{c &&mxz&m&T*&m-t&r~toi^ hi 4 (a 

) ICjjt-T £e>lC, nlf y h^e>&£iS&*f'filT : -# I P-Q I ©T&2lfy h£-t£[ 
»;«?TT»e>*lS 0. 2 5 I P-Q I £A = (A n , A n _ p • • , A m+3 , A m 

+2 > • • a 3 ) fcu «*;<z)_hffin-2 tfy h©-5"fea>Tffi3 try hB**e> 

T&m + 2 tf y h B*T?©mtf y h T&m + 3 if y h Bfr£ n If y h gtt 
©n-m- 2 If y h£Z. -etl-Ttl, A* , A' * tbtl^tSo 
[0 15 9] 

£t\ ^0j£^HIS&6 8 fCj; U "-0. 25 | P-Q | + 2 m -l 

= -A+ (2 m - 1) " ifi&m*H&m&*:m&. Z.<D&&. (3 2) \Z 

B-tmnw&Wf&iL-tZo -r&t>*>. m -a+ (2 m -i) - tf&mzz.&m& 
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cii> a' * tfjEm*}iz>z.£ic&z> 0 rnn-rtni. u -a+ (2 m -D " # 

[0 16 0] 
(13 2] 



— A + (2™ - 1 ) < 0 <=> A >2 m -l , % 

(32) 



<*A >0 



[0161] 

— MUgafti«EH»6 8 {CJ: y.#«>5/«£ " - 0. 25 I P-Q I + 2 b -1 
= -A + (2 m -l) '* tf0PA±<Dm*£Z>m&Z3$Z.Z> o 3©i§-£\ _h5S; (3 

2) izBLfrmmmmz »; a' * =otfes^i:^^ (33) & 

o 

[0162] 
[8 3 3] 



-A + (2--l) = -A' + (2--l) ( 33) 



[0163] 

2 m -lii, mlfy h£T# "1" T*&£^- # ^ h{C5f@~t 

5il, "-A* + (2 m -l) " tt, IwrSI (B) tC^-f J:e>lC, A' ©^Jfe* 

[0164] 
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V^tfC&S. L£#oT, iW^j£fellII8& 6 8 Wf-^ I P-Q 

P-Q I [m+ 2 : 2] &>f 9 UC«fc y&fif *i£tCJ:oT, "-0 

. 2 5 | P-Q | + 2 m - 1 " ©ffigSrl^fS^ 
[0 16 5] 

MtfBaaiKiaK6 8 tt, ORy- h92{Cj:oT, toftm?-* I P-Q 
I %<DT&m+ 3 tfy h B*>P> n tfy hiiT'(Z)n-m- 2 fcf y S 7*^3*1 
5f-^ I P-Q I [m+ 3 : n] ©l&3lftr£: £ £ ^ £ fC <fc o T, "-0. 2 5 
I P-Q I +2 m -l" ©ffieoJE^Sr^WT-tSrh^tf^S. 
fi»EI&6 8t±, ffiiE^iEffi-e*)*^^^^, ORy-h9 2tcJ;§il^ " 

#9 3{CJ:>J "0" 5££tc J:oT, flKE^tf^ffiS 2: -6 £ £ SrETaffi-T 

[0 16 6] 

«8?^aEiBtlHf8& 6 8 Ji, 2~ k -e^JiL^i:^, IfiMffi^-* I 

P-Q | <£>T&1 tfy M*»&Tffikl^»y NB*T?&^J*J*tTTlf y 
, T&k + 1 \£y hBA^Ttfcm+kfcTy hB£T?©mtfy h SrSfc-T S £ fc 
&£„ Mtbt, n = 5, m = 2 -ttHt>t>. " - 0 . 2 5 | P-Q | + 

3" ©mn ^©-^jcfev^T, m^m^-* i p-q i tf-^ztcsis: 

[0 16 7] 
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[0 16 8] 

l»JCaVr«fc3K:, M?3MEJi&6 8-ti, iftMf-^ I P-Q I^OMl 
2©llt'(t *fi*MB7*-* I P-Q I <Do%(DTtiL3 \Zv h@j^5)Tfi2 + 2 
= 4 fcfy h B*T?©2 tfy h^StlS"?-* | P-Q | [4:2] &^f>A- 
* 9 1 tc«fc »j£*EL Z i: LTItJAU H/mfe?-* I P-Q I ^ 
1 3^±<Z)fSHTr&, >f 9 1 ^^fflffi^ttftSit^fe, osm^ 

[0169] 
[0 17 0] 

JSiLh©J:"5tc, »lEE#fflE»6 5 lcj;^5SM*«, IS^^QIKI 6 8 1 

M*MElj&6 8SH13 (c^f iotc^-r grille <k 

[0171] 

m^j£^ias&6 8 SHI 3 ic^J:e»»c«^Ufcli-^tctt, 3-d<d 
[0172] 

fc#i£H3 tCfcV^, WUgiSteUC J: 5 1 o g - s u mmJEZ 
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[0 17 3] 

[0174] 

[0175] 

- tf&mmmmuz ± s^-^x tt»^j5t«^#ft^w*^ic =fc # t ^ o t=. 

[0 17 6] 

^■^Atcfews^ses&tjtsMsifliicarMbTfiwofc^ #$89! mx\t 

7n*;bf-f-fX^, CD-ROMXttMO (Magneto Optical) fcV^ofcfiB&C 

[0 17 7] 
[0 17 8] 

[$8HB<z>$fr5i] 
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s & it f % 2 © ^ § m * m v > t m m l x m je m z m m -t s . 

[0179] 

zm^^xmmt*titc.&m*m?zmmxm2ft&WiEmzwm?z>z.}iizj:-ox 

[0 18 0] 
[0181] 

^xmmzftt~&Mzm?zMWxm2n&WiEmzM&-tz>z. tiz^-ox. « 
mi] 

[02] 

[03] 
[04] 
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m¥ - z */ * -r a iz & w & m. j %mm(DWj& * mm -t & -? u v v m~e & & 

o 

[0 5] 
[0 6] 

o 

[0 7] 
[0 8] 

[09] 

[010] 

o 

[011] 

[012] 

mj&&um&<DMf&zwim-?z>-7nv tmx'&^x. w»F=- a I p-q i 

[013] 

^at^ot, mmF = -a i p-q i +b(Dmm- atmmb h^2(d^^ 
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[mi 4] 
mi 5] 

[01 6] 

r t ©ft^£Mt-£7c#)tf>0'r-&£ o 
[017] 

^co—M(DJim ZMW-f Z> 7 n -v - h « . 

[01 8] 

^5f$<7)^#^S{CfeVNT, Max-Log-BCJ R7MU XA^jgfflUT 
[019] 

log-sumiiE6ilit5HTf*oT, (A) fcfc, »iE^ Sr^-Tffitfc 

i m^it&n. 3 32 i r • fa'Hni^ 33 1 

*nm • &mmm* 34 1 0 $tm • mnmm* 35 ^m^mms^, 

4 3 I a#ffitlim> 4 7 0 , 4 7 p 4 7 2 , 4 7 3 , 5 5 Q , 55 p 5 5 2 , 

5 5 3 , 6 0 mmmmmm^. 5 i v 5 1 2 1 /3#mnis&. 6 5 $ 
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